Myristoyl-coA:protein N-myristoyltransferase from bovine cardiac muscle: molecular cloning, kinetic analysis, and in vitro proteolytic cleavage by m-calpain.
Myristoyl-CoA:protein N-myristoyltransferase (NMT) catalyzes the attachment of myristate onto the amino terminal glycine residue of select polypeptides. Cardiac tissue expresses high levels of cAMP-dependent protein kinase whose catalytic subunit is myristoylated; however, cardiac muscle extracts were found to contain low NMT activities. Northern blot analysis of bovine heart poly(A)+ RNA probed with bovine spleen NMT cDNA revealed a 1.7-kb mRNA. Western blot analysis of cardiac muscle extracts with human NMT antibody indicated a prominent immunoreactive band with a molecular mass of 50 kDa. The expression of mRNA and protein levels in cardiac muscle is not correlated with NMT activities, suggesting the presence of regulators of the enzyme activity. We have isolated the cDNA encoding bovine cardiac muscle NMT (cNMT) by reverse transcription polymerase chain reaction. The single long open reading frame of 1248 bp of bovine cNMT specifies a protein of 416 amino acids with a predicted mass of 46,686 Da. The cDNA clone expressed in Escherichia coli resulted in the production of functionally active 50-kDa NMT. Ultrastructural and immunolocalization of NMT utilizing the immunogold labeling technique demonstrated cytoplasmic distribution with occasional mitochondrial and myofilaments localization of the NMT antibody. Cardiac muscle NMT has a higher affinity for myristoyl-CoA than toward palmitoyl-CoA. Substrate specificity indicated that cNMT has a higher affinity toward pp60src and M2 gene segment of reovirus type 3-derived peptide substrates than toward cAMP-dependent protein kinase-derived peptide. Primary translational product of cNMT sequence contained several regions rich in proline, glutamic acid, serine, and threonine, which are known as "PEST" regions. PEST-FIND analysis of the amino acid sequences indicated eight PEST regions were present in the cNMT. These PEST regions are suggested to be recognized by specific proteases, particularly Ca(2+)-dependent neutral proteases, calpains, which are responsible for the degradation of PEST-containing proteins. We have demonstrated the abolishment of NMT activity and NMT protein degradation in vitro by m-calpain. The proteolysis of cNMT by m-calpain and the abolishment of NMT activity was prevented by the calpain inhibitor, calpastatin. These observations indicate that calpains may regulate NMT activity.